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WEARE RESERVOIR DAM
DAM-BREAK FLOOD ANALYSIS

INTRODUCTION AND PURPOSE

This report presents the findings of a dam-break flood
analysis performed for Weare Reservoir Dam. The dam is
owned, operated and maintained by the New Hampshire
Water Resources Board. Included in the report are a
description of pertinent features of the dam, the pro-
cedure used for the analysis, the assumed dam-break
conditions, and the resulting effect on downstream
flooded areas. This study was not performed because of
any known likelihood of a dam-break at Weare Reservoir
Dam. Its purpose is to provide gquantitative informa-
tion for emergency planning use.

DAM DESCRIPTION

Identification No.: NH 00114

Name of Dam: Weare Reservoir Dam
Town: Weare

County and State: Hillsborough, NH
Stream: Piscataquog River

Weare Reservoir Dam is located on the Piscatagquog River
at the northern end of Weare Reservoir (also called
Lake Horace) in the Town of Weare, New Hampshire, about
2% miles above the Piscataquog's confluence with the
Merrimack River in Manchester. The dam is a run-of-
the-river concrete gravity dam with a 157 foot long
ogee spillway. The north abutment joins with an earth
embankment extending a short distance to a steep
hillside. The south end ¢f the dam has a 24 foot long
stoplog spillway adjacent to a very short embankment
anchored on ledge. The crest of the stoplog spillway
is two feet below the crest of the ogee spillway.
Overall dem length is %40 feet and the maximum height
from the top of embankment to the low point in the
channel ig 34 Tfeet.

PERTINENT DATA

Data is taken from "Phase I Inspection Report" for
Weare Reservoir Dam dated August 1978. In the
September 1938 flood, the north abutment failed about
45 minutes after being overtopped, and completely
washed away. The dam was extensively rebuilt in 1939
by the New Hamspshire Water Resources Board. The
spiliway was doubled in length and the embankments
raigsed two feet. The north embankment was rebuilt with
a more substantial design. The improvements served to
triple the flow carrying capacity. Their modifications
and improvements are included in this report.
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2.

Drainage Area

Weare Reservoir shown on the U.3.G.8. Quadrangle
Sheet (Plates 1 and 2) is located along the
Piscataquog River.

It has a total drainage area of 29.04 square miles
and the watershed is highly wooded and mountainous.

Blevation (N.G.V.D.)

(1) Top of dam - 662.3
(2) Spillway crest - 655.3

Reservolr
(1) ZLength of recreation pool -~ 14,600 feet
Storage (Acre-Feet)

(1) Top of dam - 8,600 acre-feet
(2) 8pillway crest — 6,300 acre-feet

Reservoir Surface (Acres)

(1) Top of dam -~ 360 acres
(2) Spillway crest - 326 acres

Dam

(1) Type Concrete gravity dam, earth/
embankments on ledge and earth

(2) Length 340 feet

(3) Height 34 feet o

(4) Top Width 10~feet (north embankment)

(5) Side Slopes North embankment

(a) Upstream  Approximately 1 vertical to
2.5 horizontal
(b} Downstream 1 vertical to 2 horizontal
(6) Zoning North embankment impervious
core in center
(7) Impervious

core soil, D = 0.12 mm
(8) Cutoff Portion of embankment on ledge
hasgs short concrete cutoff.
Spillway
(1) Type Two sections: concrete ogee
weir and stoplog spillway.
(2) Length of 157.% feet; stoplog spillway
weir additional 24 feet.
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(3) Crest Ogee weir - 655.3 TFeet
elevation N.G.V.D.; Stoplog spillway 24
Teet long, crest 2 feet lower

than spilliway.

(4) Control Stoplogs placed manually from
mecheanism overhead walkway

(5) U/8 Channel Barth fill against u/s face.

h. Regulating Outlets

(1) Invert Stoplog spillway crest 653.2
feet N.G.V.D.
(2) 8ize 24 feet long depressed sharp
crest weir
(3) Description Depressed sharp crest weir
{(4) Control Stoplogs placed manually from
mechanism overhead walkway.

VALLEY DESCRIPTION

The river valley of the Piscatagquog River below Weare
Reservoir Dam is generally moderately sloping. The
river runs adjacent to the communities of Chase Village
and North Weare along State Route 77. The floodplains
generally average 100 to 200 feet wide. At approxi-
mately five miles downstream from Weare Regervoir Dam,
the Piscataquog River enters the flood control storage
area {below elevation 416 feet NGVD) of the Hopkinton-
Everett Reservoir. This reservoir is an existing US
Army Corps of Engineers flood control reservoir on the
Piscataguog River. There are no significant dams along
the Plscataquog River in the study reach between Weare
Reserveir and the Hopkinton-Everett Reservoir. The
total study reach is shown on Plates 1 and 2.

MODEL DESCRIPTION

The Weare Reservoir Dam-Break Analysis was made using
the NWS wversion, dated July 1984, of the "National
Weather Service Dam-Break Flood Forecasting Computer
Model", developed by D.L. Fread, Research Hydrologist,
Qffice of Hydrology, National Weather Service, NOAA,
Silver Spring, Maryland 20910. Input for the model
consisted of: {(a) storage characteristics of the
reservoir, (b) selected geometry and duration of the
breach development, (c) tributary inflows, (4)
hydraulic roughness coefficients, and (e) active and



inactive flow regions. Based on the input data, the
model computes the dam-break outflow hydrograph and
routes it downstream. The analysis provides output on
the attenuation of the flood stages, and timing of the
flood wave as it progresses downstream.

ASSUMED DAM BREAK CONDITIONS

General: The magnitude of a flood resulting from the
hypothetical failure of Weare Reservoir Dam is a
function of many different parameters including size of
breach, initial pool level and storage, rate of breach
formation, channel and overbank roughness and ante-
cedent flow conditions. Engineering assumptions of
conditions which could be reasonably expected to exist
prior to a failure of Weare Reservoir Dam and which
were used in the analysis are presented below:

(1) Initial Pool Tevel: £57.5 feet N.G.V.D., 2.2 feet
above spillway crest.

(2) Reservoir Inflow: Maximunm known flood at dam site
September 1938 = 4,000 cfs. This is an estimated flow
which may have been affected by an upstream dam
failure. Therefore, a flow of 2,600 c¢fs was assumed
based on regional data.

(%) Breach Invert: 628.0 feet N.G.V.D.

(4) Breach Base Width: 60 feet, vertical side slopes
tVv: 0.0 H.

(5) Time To Complete Formation of Breach: 0.5 hour.

(6) Downstream Channel Roughness: Manning's "n" =
.050 to .140.

(7) Pre-Breach River Flows: The pre-breach river flow
was assumed to be 2,600 cfs based on regional
drainage area data acqulred from two locatlons on
the Contoocook River.

RESULTS

The peak dam break discharge from Weare Reservoir Dam
is 27,000 c¢fs producing a rise of approximately 26.6
feet above NLW river elevation at a point 0.02 miles
downstream from the dam. At a digtance of 2.38 miles
bYelow Weare Reservoir Dam, in the community of North
Weare, the peak discharge is 24,420 cfs with an
associated rise over NLW stage of about 19.1 feet.
Peak discharge, stages and timing for three stations
downstream from Weare Reservoir are shown on Plate 5.
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The stations are located 0.02, 2.38 and 4.20 miles
downstream of the dam. The analysis indicates that the
dam Dbreak flood does not greatly attenuate in the five
mile long study reach. The dam break flcod will be
attenuated to insignificant levels, however, in the
large flood control storage capacity of the Hopkinton-
Everett Reservoir.

The input data file is in Appendix A, while Appendix B
contains the output file.
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TINE PARAMETERS OF DUTFLOW HYDROGRAPH IMNEDIATELY OOWNSTREAM OF DAN

PARAMETER

TIME TO FAILURE
TINE TO START OF RISING LINE OF HYDROGRAPH  HR

TINE TO PEAK
TIKE STEP SIZE

UNITS  VARIABLE
FHHEHHE P R SRR SRR PR

HR

HR
HR

TFh
T
TP
(7RI

PROFILE OF CRESTS AND TIMES FOR PISCATAQUDG RIVER

RVR MILE
© ERON DAY
1REEEEEE

020
200
320
440
540
580
850
964

1,078
1,192
1,306
1,420
1,530
1,440
18
1,847
£.950
2.057
2.465
2,273
2.380
7,49

MAX ELEV  NAX FLON  TINE MAY

(FT}
HEFHH

452.84
646,21
b41.36
636,44
634,39
418,45
601,46
597,37
593,33
589.40
383,64
.32
308,80
360,70
333,59
330,07
344.34
338,10
3.4
.32
346,85
508,63

{CFS)
IR

21002
25989
23633
23391
23324
25430
2339
23240
Favsl
24985
24890
24866
2489
41
2728
24689
24631
24543
24479
24844
14423
24392

ELEV{HR}
HEF

330
609
.830
100
200
625
713
800
856
900
925
955
1,000
1.025
1.030
1,030
{.100
1,450
{.173
1,475
1,200
1.2

BELOW HEARE RESERVOIR DAM

VALUE

»300
000
»500

425

WAX VEL FLOOD ELEV  TIME FLODD
(FT}

{FT/SEC)
HEHH

5.12
6,28
6.23
8,05
5.03
4.4
.16
4.8%
4,67
4,98
3,02
8.6
.80
L7
7.18
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L60 500.39 FLX L B 4 .41 R
2060 496,43 #3700 LA 7.69 0 R
LEG 49 28182 140 5,34 A Ri]
290 499 PRCHEI I 5 4.5 0 _iii
100 4715 FESY KIS W .22 il B
J480 48483 FRLSE N Wye §.40 R 00
3,290 482.%¢ 239 158 519 REY 00
LA 479.58 PALTIE 81 1,23 Rl Jé
L2 475,63 FAKST S WY &.%2 Rize Rt
LA LTS 23342 1,460 f.54 A0 R1L
LMs 469 AR Y5 B V5 8.4z A8 2
J.BOT 44423 FAKT IR I £.i1 Rid A
5908 480.5¢ 245 LT 5.l B 0
016 456,95 IHeE 185 6,83 REL A0
8,200 45123 23 1.8 5.4 Rt A0
§.342 45415 2627 1,950 3.1 Rt Rk
§.420 448,85 0 L9 5.2% 00 L0
1.3 ML L 2,000 3.9 0 0
f.688 ALY VL) RO L 3.54 L0 00
§.760 4873 2404 .40 1.48 i} O
§.940 42854 2395 L0 7.4 00 R

BIGCHARGE HYDROGRAPH FOR PISCATARUDG RIVER ... ETATION NUMBER ¢
BELDW WEARE RESERVDIR DA AT MILE 02

BARE IERD = 425,70 HAK ELEVATICN REACRED BY FLIGD WAVE = A308
FLOOD STAGT NOT AVAILABLE

RAL STAGE = 27U AT TINE = <230 HOURS
HAX FLOW = 27002 AT TIAE = 00 HOURS
HR STAGE  FLOW ¢ 10000 20002 30060 40000 30006
G404 2600 I ¢ I 1 1 I
L2 0L M3 T o+ ] i I I I
4004 1788 ] I 1] I ! i
L 26 3319 ] I ! P I !
N ST B X i o+ 1 ! I
.9 261 ZHE0 I I I # I I i
1.2 257 22003 1 I I+ I ! 1
1.4 253 8% I I It I I H
e 249 19845 I [ * I [ I
1.6 45 18841 | I i I I I
.0 241 17887 I I 31 I I {
1.7 2.1 1688 I I # 1 H i I
2.4 4.4 P+ 1 I I [
L6 240 15304 I +» 1 I I !
8 2. 14589 1 I+ I I i
Lo 223 1319 1 I + ] ! I i
L2 220 {Ho I O i I I I
L4 M 12854 1 I# ! i ] I
Lo 2.3 1188 1 [+ ! I I I
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3.8 .0 11258 I# I I I I
4,0 207 10703 1 I 1 I I I
42 2.5 0193 1 i I I I I
44 0.2 907 1 3 { I I I
L6 19,9 A5 ] 3] I I H I
48 196 88 I 1] H I I I
30 194 8409 I ¥ I I [ I
5.2 192 B4 ] il I I i I
4 189 Tehh I L I I I i
Lé 187 TII T % 1 I I I I
3.8 184 T4 ] ¥l 1 1 i I
6.0 18,2 4737 1 t ] I i I [
6.2 1.9 821 ¢+ ] I 1 I I
0L VY T 74 VA A B I { I [
66 174 ™I+ I ! I I I
6.8 42 ST 1 % 1 I I I i
7.0 69 581 % 1 I ! i I
7.2 th Bl % I [ I i I
1.4 1653 HM I & ] I I I 1
16 162 49461 % | I I I 1
7.8 5.9 I & 1 I i I I
8.0 154 221 ¢ | I I [ I
8.2 15,2 M3 1 % I [ I I I
8.4 148 41 ¢ 1 { i I I
8.6 M5 4H7T I ¢ ] I ! M I
8.8 140 480 I * I I I I I
9.9 L2 35 1 ¢ ] I 1 ! 1
9.2 127 B8 I » ] [ I I I
.4 126 I 1 ¢ I I H I
2.6 124 WAL ¢ 1 I I I I
b8 122 &1 1 o+ I I I I
DISCHARGE HYDROGRAPH FOR PISCATAQUDG RIVER ... STATION NUMBER 7

BELOW WEARE RESERVOIR DAM AT KILE 85

GAGE ZERD = 379.50  MAX ELEVATION REACHED 2Y FLOOD WAVE = 4801.4%
FLOCD STAGE NOT AVAILABLE
HAY STAoE = 249 AT TIME = 775 HOURS
nAL FLOK = 25396 AT TIME = . 725 ROURS

HR STAGE  FLOW § 10000 20600 30000 40406 50000
L0 i89 0 2600 1 3 I l H I I
2 1.0 MR I ¢ I I I I I
A4 17 21 o ] I I I I
L0203 20538 1 I I I [ I
40 2200 287 1 H I ¢ 1 I I
f.0 4.7 2401 I 1 I & I [ I
1.2 2.4 22687 I I [+ ! I I
1.4 M2 U I I 14 i I I
f.6 209 20668 1 1 I I I I
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